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(57) Abstract: A process for producing a polysilsesquioxane graft polymer (1), characterized by irradiating a mixture comprising a 
polysilsesquioxane compound (2) and a vinyl compound (3) with an ionizing radiation or heating the mixture; a polysilsesquioxane 
compound having an iniferter group incorporated therein; and a pressure-sensitive adhesive and a pressure-sensitive adhesive sheet 

J2 each comprising the polymer. The polysilsesquioxane graft copolymer produced by the process can be a pressure- sensitive adhesive 
combining excellent heat resistance with excellent cohesive force. (In the formulae, A represents a connecting group; represents 
an optionally substituted hydrocarbon group; represents hydrogen, etc.; represents a polar group, etc.; R"^ represents hydrogen, 
etc.; kl to k3 each is any desired natural number; 1 to n each is 0 or any desired natural number (the case where m=n=0 is excluded); 
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^b. T/i/;^y^MJ^^^W^UV\ 
[0065] ^(6)-C^$tL6'ft:'^^(Z)Af*^!j^UT{*. v^7<9^/V-^^;:e-;^7/W^^>'^^hyr>i^, 

v;>ai^/Vi^^;e-;^/W-^^>'^-^hyr>A#(Z)M;55T/V;57y^Mi^T--efcS'fb'^i^ ; « 

[0066] Sj^:tt;asi^<. ^fz:mhf^^^Viy/^±:^^^^^>it^m^. ^y 

/v:^y^SiE^'t?fe5'fb^i^;0W*b<. v^^^/Vv^^;^-:^/w^^:/^^hy>>A, v^rc 
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[0067] mm^Mm^mt^ie) :Mcsc(=s)-z]a-e*$ti.s^b^i^i(DSi^:fi. as. 

;n-^iy^>'^ n-^^^iy, n-^:^^>', n-:^i^^>'^(D||J3^:^^^b^l^^r^i5^n 

[0068] mm(Dm.mm^. m\m\m\-tfi:\^i)^. fflv>§*m^^«^ig(->^L--r. iisi-io 
[0070] )^Ai(D^o\z.vx. mm^(Dxifz.'7^^—mm'^t^h^-^fhy^m^MvmiLm^^^^-t 

5^y v-zi^ir^^^^i^^^b-g-i^ (2) i^Si:?^^^ y^^—mm^^^\^X\ ^5 



wo 2005/080459 PCT/JP2004/013838 



[0071] (2) C0^^i^5>T-»{i^ a^500— 30, 000, 0^ 

b<(il, 000—20, 000(Df5Hi?fc5, M;tf^> SEC(i?--f'X-^ 

^fc. 7}<yv'/^-&^dr;e-dr1^^fb'^#l(2)(D5)-^»^^(Mw/Mn){*. #t^$iJPS 
$t^^iV^^5^ ii^l. 0—3. 0. 0^U<{tl. 1—2. 0(Df5ffl-efcSc 
[0072] #bi^fc4^y^>/Hr;^=3f^df-4^v{[^^/^(2)^, ^(3) :CH =C(R^)-r'(j^ 

2 

[0073] mMm.w^t\.x\t^ m^\-i. m^u. m^mm-b^mfhn. f^ti^xhrn^utm 

M-rs^-a-^^^iPl^Mi^f*, aSiio-igot:. 0^b<fi. i20-i80^-cfe5 

o 

[0074] ffl V ^5t^'-/Wk-^^ (3) t\^X\~t^ yiy^/\^m'^'\^(D\f=-;vm (— M*^^) ^^-TS 
ti;i^Tt^=-;v^X^^T^V^vj^i\l^m\^^t^mM^^^VX^^Xhi:^^T^J—;v^X 
-Cfe^tr^^/i^^h Wb^il^ ; R';^5T7i-3=3f-v/^-efc6t^':=^/^^— ^/W[^^4^ ; R 
•^h^^^^X-h^\f=-7V=^:^y-7Vit^m ; ^t^mifhti^o 

[0075] T^v/i-^it^s^ti^xn. 6^^^\^w)T^vv^7^m^m'r^^[::^!^x^ni^ 
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T^h^rv/^^w^-^^y^i— /^(7«^)Ti?'yi/— ?ih^-yyi^v^^u>^'v=^^/i^W) 

T^yi^— /:=^7^:7al/df->m^/^(^^)T^y^— 3-^nn-2-tKn3r->:7°nt° 
T^Vl^—h. ^>'iy/l^i?^^)T^Vl^—h. 2-\^Vu^iy^^/i^W)T^Vl^—h. 2-( 

yw-— TKyj^^i/^'i^'yr^— /v^7(^^)Ti^yi/— ^y e -:^^n9i^h>'^y(^^ 

)T^y^— i^T/^^/^T5;yrn^/^(7^^)T^yw— ^^'yi/v^/^(7^^)T^y^'— h 
iJ^yi/— 2, 2, 3, 3-7'h9:7/l^:^n:/ntVH7«^)Ti5'yix— 2, 2, 3, 4, 4, 4- 

^V^^h. N, N'— :^7«^/VT^y/W^K. N, N'-v?7<^/^Ti^y/VT^K#CD^Wtg 
'14 T^yv-Mb-^^^ ; 
[0076] 2, 2-v'7^^/^-3-tKi3dr->y°atV^-2, 2-v'^^/^-3-tKndr^>7°nt°;e-^^— h 
(^v^(^i5^)T:^^yi/— h> :^^I/:/i5^'y::i— /^v?(7<i57)Ti5^yw— 7"h^ai^I/:/i7'yn— 

/Vv^(7<i5^)Ti5'yi/— 7j^y:/ntV^i/yn— /Vv^(^^)Ti5^yi/— l, A--:f^ly^^:t 
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[0077] hy^^n— /V:7'n/>°i^hyTi^y hy^^n— /V:7'n/>°^^hy (^^v^:n^/v) 

^)Ti^yi/— -o-^^i^y^yh— /vhy(^^)Ti^yv— -<:/^:ny^yh— /v^-h^rc 

7<^)T^yw— ^::^-^>-^^y^yh— /^--^-y-(7^^)T^yv^— ^h^^^n— 7^7^^ 
>'hy(^^)T^yw— ^h^^^n— /v^i5^>'7^h9(^^)T^yw— hy^(T^yn=3r 

>^)^yi>'Tp?l/— hyv!i (2-tKndrv'3i^/v)^yiXTp^l^— h(7)hy(7«^)Ti5^yi^— 

[0078] ^#:^i^^^/Hb'^%^LTfi. a-7<^/^;^^w>'. 4-7<^/v;^^i/^, 4 

if:n/vr:ihy/Wb'^#'tbr«. T^ynrnhy/v, 7<^^yn:=iby/^#;as^tf fetbSo 

[0079] :^mm\^:^^^xn. ±m^^=-Mt'^'^{3)(D2mu-L^m^'^ty^xm\^^^^t-h 
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[0080] \f^M\^^m{'^')(om.mm±. m^^^viy/\^'t^^^^'^>i\i-^m(2) imam 
[0081] m^^^mmti^xit.. Ri:i:^\zi^m'mj:h(D'x:htham^m^R^n^^^\ m^.^. ^ 

1, 2-v=7<h=¥:iy^^>'^ x/l^^ ■^b7tKn:7^>- (THF) , v> 

■7^/^M;Tirh:/. pi^/^^^/^^y^. -y^^/v^V>. y^'^/v^vy'^/v^Y^y. 

[0082] mm(Dm.^m\^. 7Kyi//Hr;^=3r^=¥f-^>f[i^j^(2) lgfef::t9^ ja^^ o. 1-1, 00 
OmU 0^L<(^1 — 100ml-efe5c 

[0083] si^^Btrsifi. asm5>/i^«+B#r^. $f^b<(±i55^^^p3mH^fii 

[0084] ^fc. 2mSiJJ._bOf'r:^/Wb'^i^ (3) M-^SJ^^^^J-HH^^^JPUT. 2m^2^-bO 

[0085] m^(D:bm^%-^x^ :s:u?/x«^jK^®*u m^^c^?^ 
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[0087] ]^;_hcDj;5J-UT. ^{l)-VM^ti^mMVmi±^^-r^^V>-J^^y^^:t^^>' 

[0088] #bt^a^y^>/^-ir;^=3f-^=¥ih^^^^:7hfi^f:^®^5|Zj^^^ftJi#i^pgS$tl.5 
^j(D-t?fi/c6V>;ei^ 2, 500—1, 000, 000, 0^L.<{i3, 000—500, OOO-^fe 

So 

[0089] ^mmcDmmjfmi^^tiit^ v^f^^^m^i^x^m^Rit^-Amn-r^f^ii^. 

1. 0—5. 0. 0^L-<f*l. 3—2. 5(7)^ia'e$)§o 
[0090] #fjn'§7}f y v-zl^ir^^^e^^f-^/i^-^^^ba^^:}^, (TGA) S(J^(^*5V ^ 

400°C*-C^PBLfci#cDm**i^^(WL ) ;6530%i^T> ^L<Ji25%iJ>^ 

400 

[0091] 3)3|?^#^IJ 

So 

g^^cn^^/lx, g^^^ntVP, g^lt^^^/I^. ^°nt°;t->'^^9^/V#(D^;^^ 
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So 

0—1, ooofi4^-efe§o 
[0095] ;^^0J©)te^^J{t. ^^^^br;2^^0J®M5g;^&(^j;t9#fetL5^yv//^-fe;^=^ 

[0096] 4)fi^->— h 

#(D^y;e-i/:7^ ; 4^°yit'fbt-^^/i/:7^/vi^ ; •^^'^)'^\y^:yy^;vj^ ; -^^IK, ir 
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[0097] mu-y—h±K'jfmMm^^m-r^^mtvxn. (i)&u^y—h±K.:$:mm(D 

[0098] m^^^mm^>—ht]^xi't. if9^y>'m. =^—hm:. ^^:^hm^(Dm:mu;^v::r.^u 

>mm^(Dmmm^mMvk.h(Dx^-oxhi:\ \ 
[0099] ^mn^m^^^—hx\t.mm^—hAi\z.mii'r^:^mnmzm'm-^n-r. <ik^(D 

fe. y^-^-^^^^tfT?i. b^i^ ^^—^—vm. 

[0100] Mm\^'Rwmmti\^mi^^^^mmm^mmf)^hifm^^ 
xh. '^^m:^^mr'r^^t^^f^\^\ 

[0101] m^mmmRxfi:tmi^x^^mm^m^umi^nmi-^^K ^isp^f^TiBtD 
mMmi^m'^^n^h(Dxi^f£\^\ 

—(SEC) Kxmmu ^y^^i/^-m^ftibT^fefdo 
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(l)'7^^—m^ViyjU±y^^^^'i}-:y^[^^!l^ (BzCl-PSQ) (D-^5fe 
[0102] MLS] 




HaC— a 

(B z C 1 -P SQ) 



[0103] (^ff'.pfii^m^lS-ro) 

-y-y'y^yA. 00g(0. p-^nn7<^/V:7airn/vMJ7{hdr->->-^^5. Og(0. 02 

. ^tJ^^^^;^/^*>^^o. 202g(5^7v%)^tt3A;z^, ^^a-ei20#r^^#b/c 

(BzCl-PSQ) ^#/c (i|3l^93%) „ 
[0104] #ejtLfcm^#:cDtt3g(Dm^^{i, 'H-NMR^mR;^-<^h/V:§rSiJ^-r5r^t^J; 
t^^fofco #yv'/^ir;2Ldr^d^f-^'f[:'^J^ (BzCl-PSQ) ®'h-NMR(CDC1 

3 

ft^m (cm"') ^-^n-^lx^-Tc #e^l^fc;Ky v'/i-ir;^=^;r^i^^^b-a-^ (BzCl-PS 
Q)(0^¥*&5>^»(Mn){*l, 300. 5>^»^^(Mw/Mn)«l. 25Tfeofc:o 
(2)v?-^;^>^/W■^^-^S:5S^A^i^fr■;KU->yl^i?;^:3p;^:3p^j->^^-^^MK^fe 
PSQ)(Z^^)5fe 
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[0105] 



s 

n 




S 

il 

Na— S— C— N(CM4CH3)ar 



THF 



HaC— CI 

(B z C 1 -P SQ) 




HaC— S— C"-Nf(CHaCH3)2 
S 

( I n i -P SQ) 



[0106] {^^. pn^mwc^m^o ) 

^;^:79;^n(3:7"b9tKn:79>^(THF)20mU (l)"T?#f>tb/^cBzCl-PSQ^lg(2 
. v^^^7^'v^^;e-;(7/w^5;:/^^MJT^AO. 49g(2. 2^/1^) , :^U^7^^^^/v 

yi^:ymo. 202g(5^7^%)^A^. ^^S-eeH^r^m^bfco SiS^T^. Si^^yf^^O^b 

-psQ) mm9o%) o 

[0107] #?^tl./c/J^°yV7l-ir;^^^^^^Wt^^^(Ini-PSQ)»'H-N )^mR 

3 

m (cm"') ^^n^'n^'To 

^fc. #PjtL/-::^°y->/Vir^^:^^i^Wb'^% (Ini-PSQ) (DWc^^^^^M (Mn) 

[0108] (3) n^^cpm^^ 
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H400) K^<om^m^mMvf£i)^hmm-v3mmmi^i^tio 

thfcm-^W-l—9(Dl\Rm (%) . ^^i^^^m. (Mn) ^U^^T-*^* (Mw/Mn) ^ 
^cfi, MMAf^T^^/Vp^^i^yi/— DMAf^Ky'V/l'T^^i^y^'^b^^ DMAAm 

[0109] 



m 1 g 













i\2m 
(%) 










jg(mmol) 


g(mmol) 


mm 


Mn 


Mw/Mn 




1 


MMA 


1, 20(0. 45) 


50.0(0. 60) 




85 


45,000 


2J1 




2 


MMA 


1- 20(0. 45) 


100. 0(1, 00) 




70 


55,000 


2.25 




3 


DMA 


1. 20(0. 45) 


127. 2(0. 50) 




68 


20,000 


2,16 




4 


DMA 


U 20(0. 45) 


254. 4(1. 00) 




69 


35,000 


2,24 


mmme 


5 


DMAAm 


0. 20(0. 45) 


0. 13(1. 35) 


THF 


81 


3.100 


2-1 


mmmQ 


6 


DMAAm 


0, 20(0. 45) 


0. 22(2. 23) 


THF 


64 


2.600 


1.7 


mmmi 


7 


DMAAm 


0. 20(0, 45) 


0. 22(2. 23) 




64 


2.800 


1,4 


mmms 


8 


MMA 


0. 20(0. 45) 


0, 21 (2, 05) 


THF 


68 


4,200 


2-2 


mmm9 


9 


n-BA 


0. 20(0. 45) 


0. 26(2. 05) 


THF 


63 


4.600 


1.6 



[Olio] MMM5X^ntcM^i^5(D^H.-NMRP^^^W^(CUC\ ):S.tJ«IR^'^i^h/^(KBr) 

3 

[0111] l^jfeMlO 

^mWmMT. ^W!l4-e#^nfcfi^#:4(Ini-PSQ^DMAir(D# 
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> fi'a"f*10(Ini-PSQiDMAtMMAt(Difcfi'^^$)^#fc(iUl^70%), "i%hf\.tL 
fi'^#:iO(D^^J^^^a(Mn)f*20, 000. ^^A^*(Mw/Mn) fi2. 60-^^ 

[0112] ^mmi 7^yi3;vn^\^:L^^^;v^^^r^)u-\.-Y-f^y;v^^^^)u—v^m^{t.(D 



^l^#ffl^T> ^-^;^/l^^^^^JibTAIBN 0. 3g(l, 82mmol), DMACKt'V 
/M^^yi^— H81. 4g(320mmol), MMACT^^/VT^i^'^y^— h) 16. 0g(160mm 
ol). Rt/g^^^^/HOOml^:^^^^^-^?^^^ 75°C-ei5B#r^Ji#L/Co 

'^%htircm^i^ll(Dm^i^^^A(Mn)l^27, 000, ^^i^^ (Mw/Mn) 
2. TOT^feofdo 

[0113] M^im. 12. i:hi^M2 j^A^aicDiami 

_hfSllJfeM4, 10:S.t>*l:bKMlTW::m^#:<^ia?1^5>100a»§l5(->^bT. g^g? 
[0114] ^jfeMl3. 14. irbi^MS f^^i^-hcD-f-^M 

t-. ?t#^^HI<Z)J¥$^S20Mm<Jr/£6J:9^-Mb. ioo''C'e25>rHlMb'Cl,fe#SiJjl 

[0115] fe^4-»jtj:fi^,^ 

_h|E-T:Wc^:J^^~tLcDfi^^>-h(^oV^T, JIS Z0237t^2pft!LUT. ^Wtl. 

[0116] mnmm^u^ 

mmm^y^^jfmm (s^mmim m) m)^m\ mmA^jf (tga) mm^n-^tc. 
m'^nm^i^^iomgmnv. ^^^»fs(ioomi/5»T> lo^cx^x^'u-r^^ 
ti^xmmvfc. Mi'^'^M^W2m^^-ro 112^^. wl (i3oo°ct^*3tt5m 

300 
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[0117] [^2] 

m 2 m 









(sec) 






WL300 
(%) 








100 


15.0 


412 


7.3 








11800 


6.5 


156 


6,9 




it^m 2 




800 


4,8 


173 


53,2 



wo 2005/080459 



PCT/JP2004/013838 



31 

[1] ^^rttc. 




kl, k2^t;5k3;aS^tL^'tL2i^;^±COi#, ^:-CH -C(R^) (R')--tr«^tL6S{^ IrI 

2 

^(2) 

Wt:2] 



wo 2005/080459 



PCT/JP2004/013838 



32 




(2) 



Q 



o )n?*^n»'9ML^{i^^-rS7Kyv'/l^-fe;^=3e;^=^f-Wb^i^t. x^(3) :CH = 

2 

[2] tfrlBQjOs. 5(::-s-c(=s)-z(^4'^ zfifims^^b-cv^Tt J;V>^'ft:7K*S. 
it-^mt^ ^(3) :CH =C(R^)-R'(^ft'. R\ R'flttf|Et|^Cit*^^-f-o )-e^ 

2 

[3] ^(4) : CXCH(R^)A]Si(OR^) (^^^^ A^tJ«R^(ltij|B<i:IIID#5fe^^U X^^/^ 

3 

-lOOff a(D^t(5) :R'Si(OR') (x^^. R'f*SfltE<J:IIIC«*Sr^b. R'jtj^m^l 

3 
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s s 




[4] 



mhtvf-m^y/i^-^:^^yt^^>it^^t. 5t(3) :CH =c(r')-r'(^H='. r\ R 

2 

^¥i^5>^m:d^2, 500—1, 000, 000-Cfc5^y>^/^-fe^=^^=3f-i^^^^77hM'n' 
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[5] ^(2') 

s s 



Si- 

I 

O 




\ r1 / 1 



Hp 



(20 



[6] 
[7] 
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2/3 
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